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Halogenated Aromatics

Halogenated aromatics are compounds built from one or more
halogen-bearing benzene rings. Examples include chlorinated ben-
zenes, used as solvents and pesticides; pentachlorophenol, used in
fungicides and herbicides; and polychlorinated biphenyls (PCBs), once
widely used in electrical transformers and capacitors. The aromatic
benzene nucleus is susceptible to aerobic and anaerobic metabolism,
although the latter occurs relatively slowly. Overall, however, the
presence of halogen atoms on the aromatic ring governs biodegrad-
ability. A high degree of halogenation may prevent aromatic com-
pounds from being aerobically metabolized, as is the case for highly
chlorinated PCBs. However, as discussed above for the aliphatic
compounds, anaerobic microbes can remove chlorine atoms from the
highly halogenated aromatics. As the halogen atoms are replaced by
hydrogen atoms, the molecules become susceptible to aerobic attack.
Thus, a possible bioremediation scenario for treating soils, sediments,
or water contaminated with halogenated aromatic chemicals is anaerobic
dehalogenation followed by aerobic destruction of the residual com-
pounds. It should be noted, however, that when certain substituent
groups accompany the halogens on the aromatic ring, aerobic me-
tabolism may proceed rapidly, as is the case for pentachlorophenol.

Nitroaromatics

Nitroaromatics are organic chemicals in which the nitro group
(~NO2) is bonded to one or more carbons in a benzene ring. A famil-
iar example is trinitrotoluene (TNT), which is used in explosives.
Laboratory research has shown that both aerobic and anaerobic mi-
crobes can convert many of these compounds to carbon dioxide, wa-
ter, and mineral components. Recent field tests have confirmed that
anaerobic microbes can transform nitroaromatics to innocuous vola-
tile organic acids, like acetate, which then may be mineralized.

Metals

The metals listed in Table 2-1 are common pollutants inadvert-
ently released during the manufacture of various industrial products,
from steel to pharmaceuticals. Microorganisms cannot destroy met-
als, but they can alter their reactivity and mobility. Schemes for
using microorganisms to mobilize metals from one location and scav-
enge the metal from another location have been applied to mining
operations. Microbes produce acids that can leach metals, like cop-